I. INTRODUCTION
In the western corner of Texas, the growing city of El Paso and its Mexican counterpart, Ciudad Juarez, are learning about the disappearance of a vital resource the hard way.
1 These two cities share an ever increasing dependence on the Hueco Bolson Aquifer for all their water needs.
2 Rapid population growth coupled with an annual rainfall of less than nine inches create the potential for severe water issues. 3 Although both cities realize an impending crisis regarding their future water needs, no legal agreement or policy has been made to address the situation. 4 It seems appropriate that in the year following the United Nations' (UN) "International Year of Freshwater," countries sharing groundwater resources should come together and create agreements to protect these precious and necessary resources. 5 International water resources include "lakes, rivers [,] . . . aquifers, and any combination of these to which more than one state contributes or has access." 6 Water does not recognize international boundaries and flows freely across borders from one country to another. 7 Globalization of water and environmental issues has forced states to realize that because political boundaries are not recognized by water, the problems must be viewed in a broad, inclusive way. 8 Narrow evaluation of the problem leads to increased competition and no protection of the shared resource.
Historically, many international agreements regarding resource allocation were motivated by one state seeking to gain an advantage over another country through control of a resource. 10 Water is inherently different from other resources because of its life giving and sustaining potential; therefore, any agreement created to address a shared groundwater resource must be created in a cooperative manner.
11 Water is not a legal issue; it is a life issue with legal ramifications. 12 Because of the different needs for water versus other natural resources, different conflicts will arise for its attainment; therefore, states must shift from passive to active policy decision-making. 13 Once this shift in thinking occurs, water policy can be created using a community-based approach to protect the survival of affected communities. 14 The problems that can arise from an international shared resource are clearly seen on the United States-Mexico border. 15 In addition to the Hueco Bolson Aquifer in El Paso, the two countries share several aquifers, and many are encountering problems with availability and contamination. 16 The International Boundary and Water Commission (IBWC), an agency responsible for enforcing water treaties on the Mexico-United States border, recognized the need to develop a comprehensive groundwater agreement between the two countries, but little has been accomplished. 17 Although significant attention has been given to international surface water, little to no policy has been generated regarding shared groundwater. 18 Groundwater is generally defined as subsurface water existing below the water ways, they are often interrelated within the hydrologic cycle. 20 The hydrologic cycle is the continuous circulation of water on earth. 21 Water falls to the earth's surface as precipitation, such as rain or snow, creating surface water which seeps into the ground to become groundwater. 22 In most cases, groundwater discharges in the form of surface water only to be evaporated into the atmosphere to start the cycle again. 23 Pumping of groundwater from wells is the greatest artificial discharge which removes water, at least temporarily, from the hydrologic cycle. 24 Two aspects of shared groundwater require examination. 25 The first issue is use and allocation. 26 Groundwater is a resource of growing importance because surface water resources are quickly being depleted. 27 Several difficulties exist in raising public awareness of potential problems when no limitations are placed on groundwater usage. 28 First, because aquifers are subterranean and not visible, it is often difficult to quantify water storage amounts. 29 Storage capacity of an aquifer is estimated through a series of complex mathematical equations. 30 Differing scientific methodologies mean that one set of results often contradicts another study's results and creates confusion for the public. 31 An additional problem is that human nature dictates that something out of sight is out of mind; therefore, it often requires a crisis to realize the need for monitoring groundwater use. 32 The second issue is protecting groundwater from contamination and pollution. 33 Because society is becoming more and more dependant on groundwater as a drinking water source, pollution of increasingly dire consequences. 34 This issue is further complicated in an international context. 35 In cases of groundwater pollution extending past a nation's boundaries, liability issues develop. 36 Turning to the United StatesMexico border, although the North American Free Trade Act (NAFTA) includes some environmental provisions, "not one treaty contains specific measures to prevent future groundwater pollution or provides measures for remediation of currently polluted aquifers." 37 Because, by definition, any international agreement will involve at least two separate national governments, problems can also exist with enforcement of any policy regarding either use or pollution issues.
38
What factors should be considered in the creation of new international groundwater policy if no laws currently exist? 39 Can law from other disciplines be applied to groundwater? 40 Although other sources of law can create the basis for policy, water's unique physical characteristics and uses require customized agreements. 41 For example, some have suggested creating policy based on a model of other regulated international resources such as oil and gas. 42 This notion is complicated by geologic variations. 43 Many groundwater resources are renewable, distinguishing them from nonrenewable resources such as petroleum. 44 Also, because water is necessary for more than economic benefits, it warrants different treatment in negotiations and agreements. 45 The purpose of this comment is to demonstrate the immediate need for regional agreements to allocate shared groundwater along the United StatesMexico border. The comment will also evaluate policy options and list factors that should be considered in the creation of shared groundwater policy. 46 Part II describes the basic geology of groundwater and how it has been historically treated by international law. 47 Understanding the basics of groundwater systems and the interrelated nature of surface water and groundwater is critical in the formation of international agreements to predict how one action will 48 This section also discusses past water agreements, which can create a foundation for future agreements. 49 It is also important to understand how groundwater has been historically viewed to assess what needs to be modified to affect change.
50
Part III discusses the current groundwater situation along the United States-Mexico border. 51 The section describes shared water resources and potential conflicts. 52 It also reviews existing water law on both sides of the border. 53 Any future agreement will have to be created according to the regional geology and coincide with existing regulations and regulatory agencies. 54 Finally, Part IV provides a detailed look at policy options for future international groundwater law including the factors that should be considered in its creation. 55 This section reviews aspects of past agreements and policies that have been successful and should be included in any future groundwater agreements.
56

II. SURVEYING THE LAND: UNDERSTANDING EXISTING CONDITIONS
Before new policy can be created, an understanding must be had regarding the local issues and historic precedent. 57 The first important factor in any groundwater agreement is understanding regional geology and the basic characteristics of groundwater. 58 Variations in the way two states can share groundwater can lead to different policy treatments.
59
Policy makers should also review past agreements to understand historic treatment of groundwater. 60 Although groundwater policy is a new, emerging field, any past agreements will create the foundation for future laws. Knowledge of past laws and their origins will assist in cooperative efforts towards future agreements.
62
A. Understanding Groundwater
Although many people assume all water sources are the same, surface water and groundwater are very distinct, though interrelated, resources.
63
Groundwater is often incorrectly considered an underground river. 64 It is better defined as:
[S]ubsurface water that occurs beneath the water table in soils and geologic formations that are fully saturated . . . . It is part of the hydrologic cycle, and an understanding of its role in this cycle is mandatory if integrated analyses are to be promoted in the consideration of watershed resources, and in the regional assessment of environmental contamination.
65
The hydrologic cycle is an endless circulation of water between ocean, atmosphere, and land. 66 Precipitation is dropped and carried as overland flow, commonly called surface water, and then infiltrated into the soil to become groundwater. 67 Most groundwater is found in aquifers. 68 An aquifer is defined as a "saturated permeable geologic unit that can transmit significant quantities of water under ordinary hydraulic gradients." 69 The two major types of aquifers are confined and unconfined. 70 A confined aquifer is restrained between two impermeable geologic layers physically separating it from the ground surface. 71 Its isolation from the surface, however, does not necessarily mean a lack of interaction with surface water. 72 In most cases, confined aquifers are recharged by recharge zones located at higher elevations at the surface, and the aquifer often discharges into rivers or lakes down gradient. 73 top of the aquifer. 74 This water level is not the top of the aquifer; it is only a pressure surface created by the force of the overlying confining layer. 75 The second type of aquifer is an unconfined aquifer. 76 In this type of aquifer, the water table forms the upper boundary of the aquifer. 77 This is an important distinction from a confined aquifer because an unconfined aquifer has no impediment between the top of the aquifer and the ground surface. 78 Therefore, interaction between groundwater and surface water is more likely.
79
It is also possible for an aquifer to be a combination of confined and unconfined. 80 Unlike other natural resources, "the total volume of water in nature is fixed and invariable."
81 This "world water balance" consists only of roughly 2.5% fresh water.
82 A large portion of this is in solid form including icecaps and glaciers. 83 Of the remaining amount of fresh water not in solid form, twothirds is groundwater. 84 The danger of groundwater depletion is tied to residence times, or the amount of time water "lives" in a certain location. 85 The turnover time of water in a river is approximately two weeks. 86 In contrast, the turnover time for groundwater may be tens, hundreds, or possibly thousands of years. 87 Therefore, although groundwater is technically a renewable resource, its renewability is severely limited by time and the world water balance. 88 A technically renewable aquifer can recharge at such a rate that it is functionally nonrenewable.
89
The United States relies on groundwater for half of its drinking-water needs. 90 This percentage is much higher for rural users who depend on groundwater for almost 100% of their needs. 91 Texas's average groundwater withdrawal in 1990 was almost eight billion gallons per day. 92 By 1995, Texas depended on groundwater for forty-five percent of its drinking water. 93 This number increases yearly for many reasons, including population growth. 94 In 1960, Texas's state population was less than ten million people. 95 In the 2000 census, the population had grown to almost twenty-one million people and is currently growing at an estimated rate of 400,000 people per year.
96
A natural resource is considered shared to the extent that the use of waters of an international watercourse system in the territory of one state can affect the use of waters of that system in the territory of another system state. 97 An aquifer system includes both the recharge zone, natural discharge zones, and the actual aquifer because the quantity of water in an aquifer can be adversely affected by exploitation or by a modification of its sources of supply or discharge. 98 It is necessary to define the type of shared resource in order to determine how it will be treated under international law. 99 Two states can share a groundwater resource in several scenarios. 100 The first category of shared groundwater is confined aquifers that cross an international boundary. 101 Within confined aquifers two possibilities exist -those that have a hydrologic relationship to the surface water and those isolated bodies of water without any surface water interactions. 102 In both models, international consequences occur if an aquifer lies completely within one state, but its recharge zone lies in another state. 103 The second series of shared groundwater models are generated from an unconfined aquifer that is hydrologically linked with a river, and one or both water bodies traverse an international boundary. 104 The first situation is an unconfined aquifer that traverses an international boundary linked hydrologically to a river that forms the boundary between two states. 105 A slightly different scenario is one in which the aquifer traverses the international boundary, but the river crosses the international boundary instead of creating it. 106 In this case, both the aquifer and the river cross the state boundary.
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The third model in this group is an aquifer that traverses the international boundary and a river that is located entirely within one state. 108 This model is important because, although much of the recharge for the aquifer generated from the river is located in one state, the actual water source is shared by two states; the reverse is also possible. 109 In the second series of models, it is important to determine if the river is effluent or influent. 110 An effluent river is one in which the aquifer feeds the flow of the river, and an influent river is one that recharges the aquifer. 111 The international implication of either situation is that one state can deplete one resource by mining the other one.
112
The implications for each state will change dramatically depending on the model that exists. 113 Understanding geology and how two states share a groundwater resource will affect the policy options. 114 In addition to understanding the local geologic situation, law makers must also understand how groundwater has been historically treated. 115 International law generally provides that states have the right to exploit their own resources but have the responsibility to not do so with other states' resources. 117 Although the UN has stressed the need to apply this theory to shared water resources, it has never explicitly included groundwater. 118 Historically, treaties and agreements that gave mention to international groundwater rarely made it the main focus; therefore, little consensus exists regarding how to approach these issues. 119 Because of the lack of precedent, future international groundwater law must draw from a combination of sources, including past international law, existing agreements, and local treatment of groundwater.
120 These sources provide the basis for future policy. 
Sources of Law
Law is generated from various sources. 122 It is frequently created from past laws, expert opinions, or human experience.
123 Sources found within the state can provide guidance. 124 Communities create laws based on what they know.
125 Understanding this subtle element is the first step to a workable policy for a community. 
a. History and Custom
International law often finds its origins in Roman Law. 127 Under Roman Law, groundwater was either included in ownership or a commodity, which could be purchased. 128 The Roman theory of resource ownership attaching to the land was adopted by French and Spanish Civil Code in the late 1800s. 129 The law dictated that full use of springs located on the property was acceptable as long as it did not negatively affect a neighbor. 130 English Common Law also held that groundwater was part of the overlying land. 131 Custom has always played a role in how a culture deals with water, and laws often reflect current societal views.
134 "Treaties can tell about regional hegemony, about how and which water needs are met, about the relative importance of water in the political climate, about development issues, and whether earlier treaties have successfully guided or guaranteed state behavior." 135 This can be seen in the previously omnipresent United States law and enduring Texas law of "right of capture." 136 Texas's pervasive culture of private ownership causes citizens to think property possession extends to unlimited use of all associated resources, which creates a significant barrier to groundwater law modification. 137 Because law is often a reflection of culture, custom should be considered in the creation of water agreements.
138
The custom regarding shared resource situations has often resulted in one state attempting to gain control of the groundwater source to obtain power over another state. 139 Because water has unique implications, states must avoid trying to "increase the power gap" by controlling the resource and cooperate with the sharing state. 140 A government must balance the needs of its domestic groups as well as the other state's interest. 141 Multilateral water agreements generally fall into one of three categories.
142 The "content of water" agreements include, among other things, navigation, water supply, and quality. 143 In these agreements water is not the purpose of the agreement, but the vehicle to achieve another goal. 144 The "territorial context of water" agreements mainly focus on distribution of property after a dispute and mention water in boundary agreements. 145 Finally, in "written context" agreements, water is the sole subject of the treaty, a major topic, or minor clause.
146
The majority of historic water treaties focused on navigation of surface water. 147 It has only been in recent years that water treaties were formed for the purpose of water allocation, although very few of these dealt with groundwater. 148 Other historic treaties focused on other factors such as defense, national boundaries, and flood control. 149 Recently, as the demand for water resources and the scarcity of water have increased, more water treaties have been created to define allocation.
150
Four general trends have been recognized in water allocation treaties. 151 The first is a shift from a rights-based to a need-based approach.
152 Second, in disputes between upstream and downstream riparian users, needs of the downstream riparian are more often delineated. 153 Third, economic benefits are not explicitly used in allocating water, and finally, the uniqueness of the basin becomes an explicit part of the treaty.
154
Learning local custom and historic groundwater law creates a background for future policy, but it does not provide specific terms to include in an agreement. 155 To gain ideas of legal options, one must turn to something more concrete.
156 This is difficult because little existing policy has been created, but analogies can be made to similar struggles occurring within a nation's boundaries. The three mechanisms which states use to create interstate cooperative agreements are "1) the interstate agreement or compact, which creates rules for regulating the relationship between the parties; 2) judicial decision, which ascertains the existing better rights as between the parties; and 3) paramount federal power." 162 National systems vary in the amount of power given to the government to control water use.
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163 Some systems give their government great latitude to solve water disputes while others favor a more decentralized approach. 164 The United States has more interstate compacts than any other country, although few deal with groundwater. 165 The goal of the majority of water allocation agreements is equal distribution of the resource. 166 In some parts of the United States, associations, at a local level, have been formed to evaluate the exchange of information regarding water needs and management issues of the neighboring states. 167 In situations where interstate cooperation failed, the courts have stepped in to solve shared resource problems. 168 Decisions of interstate conflicts have focused on fair division of the water and good faith use to ensure that one person's use does not harm another's use. 169 In Colorado were diverting an excessive amount of the North Platte River and depriving Nebraska of its water. 170 One issue in this case, which is applicable to international situations, is that the states had different state law dealing with surface water rights, forcing the Court to decide which law to apply.
171 When states follow the same law, the law can be applied by the courts, but in situations like the one in Nebraska, a compromise must be reached.
172
Until recently, almost all interstate water cases involved surface water. 173 One early case brought shared groundwater to the Court's attention. 174 In Washington, the Court held that "the right to pump in reasonable quantities for the beneficial enjoyment of the overlying land is allowed." 175 The Court based its decision on local geology to determine how the subterranean water flowed without the effects of pumping, stating that their decision might be different with varying groundwater characteristics.
176
More recent interstate groundwater cases have centered on one state or private party purchasing water for export outside the selling state's boundaries. 177 The Court in Sporhase held that groundwater is an article of commerce and is subject to congressional regulations. 178 The Court used the example of the Ogallala aquifer, which is shared by several states, and the scarcity of water in certain areas to demonstrate the federal interest in water. 179 As an article of commerce, a state cannot deny exportation of water to another state unless it can put forth a statute that "regulates evenhandedly to effectuate a legitimate local public interest, . . . its effects on interstate commerce are only incidental," and the burden to commerce is not excessive.
180
Nebraska's stated purpose was "to conserve and preserve diminishing sources of ground water." 181 The Court found this purpose legitimate but not sufficient to pass constitutional muster because of the excessive burden the statute imposed. 182 In dicta, Justice Stevens stated the Court's hesitancy to hinder a state's effort to conserve a vital resource and made the distinction between economic protectionism and health and safety issues. 183 Another source of interstate agreements is legislation generated from the European Economic Community (EEC). 186 The EEC has enacted shared natural resources legislation to protect and conserve the environment including groundwater.
187 Directives focus on an open exchange of information and assessment triggered by the impact on one state's resources based on the actions of another state. 188 Enforcement is achieved through a committee comprised of members jointly appointed by all affected states.
189
Evaluating how courts have dealt with groundwater issues generates another brick in the foundation of future policy, but many courts have not yet had to deal with these issues. 190 Other multidisciplinary groups, comprised of scientists and legal scholars, have been assessing future problems and recommending factors for future working agreements. 191 Although these groups may not be creating enforceable policy, the fruits of their cooperative efforts are still important. 
c. Nongovernmental and Intergovernmental Agencies
Although most water law has been created through treaties and agreements in response to a shared water resource, the role of nongovernmental and intergovernmental agencies should not be underestimated in the evolution of international water law.
193 Two organizations, in particular, should be noted. 194 The first of these is the International Law Commission (ILC), a group of elected members assembled by the UN in 1947. 195 In 1970, the UN directed the ILC to examine nonnavigational uses of watercourses with the objective of codifying a progressive level of international law. 196 Although the ILC has helped create guidelines for water law, originally its limited scope excluded groundwater. 197 This has recently been modified to a broader definition of a water basin that explicitly includes certain types of groundwater. 198 The second agency worth noting is the group of scholars in the International Law Association (ILA), a "major international nongovernmental organization devoted to international legal matters." 199 The ILA is responsible for some of the earliest efforts to address shared groundwater issues. 200 This has been accomplished through a series of conferences generating guidance rules, which are promulgated as a fall-back for states that did not have their own rules. 201 The first of these are the Helsinki Rules, created in 1966.
202
The Helsinki Rules are significant to the evolution of international water policy for several reasons and form the basis of many international water agreements. 203 The first important feature of the Rules was their emphasis on the "unity of the drainage basin" when creating an agreement. 204 This is valuable because Article II specifically includes groundwater by defining an international drainage basin as a "geographical area extending over two or more States determined by the watershed limits of the system of waters, including surface and underground waters, flowing into a common terminus." 205 Although it is unlikely that the rule makers were focused on Article II's applicability to groundwater, 206 its inclusion is now viewed as a landmark for the development of international groundwater law theory. 207 Another important aspect of the Rules is that they were formed under a theory of "equitable utilization," stating that each state was entitled to a "reasonable and equitable share in the beneficial uses of the waters." 208 decisions be made on a case-by-case basis "in the light of all the relevant factors." 209 In practice, equitable utilization means that a user can utilize a resource so long as it does not harm another user who is sharing the resource. 210 Intrinsic in this is the need for flexibility and cooperation of users.
211
After the formation of the Helsinki Rules, the ILA created a Committee on International Water Resources Law. 212 This group has continued to develop concepts of international groundwater law by creating guidance rules. 213 The Seoul Conference of 1986 confirmed the ideas of the Helsinki Rules and expanded them further to include all types of aquifers. 214 The ILC was reconvened in 1991 and has been striving to update the Helsinki and Seoul Rules.
215
The broad definition of an international drainage basin as outlined by the Helsinki Rules has been a source of much debate. 216 The ILC, for example, originally refused to extend the definition to include the overlying territory in an attempt to limit what would be governed by international law. 217 In 1980, the ILC's draft articles contained a note that stated: "A watercourse system is formed of hydrographic components such as rivers, lakes, canals, glaciers and groundwater . . . ."
218 Although this was an important step, the draft articles themselves made no mention of groundwater. 219 The ILC finally agreed with the ILA's inclusion of groundwater in the definition of watercourse at its 1997 Convention on the Non-Navigational Uses of International Watercourses, but the ILC's scope remains more narrow than the that of the ILA. 220 Several other important recommendations were made by the Watercourse Convention.
221 Similar to the Helsinki Rules, the Convention emphasized the need for equitable use in an attempt to attain "optimal and sustainable utilization."
222 Cooperation was also emphasized by this and the earlier Mar del Plata Conference in 1977. 223 At Mar del Plata, the ILC recommended that " 'countries sharing water resources . . . should review existing and available techniques for managing shared water resources and cooperate in the establishment of programs, machinery and institutions necessary for the coordinated development of such resources.' " 224 The theory of "no substantial harm" was also included. This declaration recognized the interconnected nature of surface water and groundwater and encouraged "a unified strategy" for dealing with water issues and "co-ordinated utilization." 230 A later recommendation stated that any coordinated water-use efforts by riparians must include a joint plan for the entire basin, once again emphasizing the need for the integrated treatment of surface and groundwater.
231
In 1992, the UNECE created the Convention on the Protection and Use of Transboundary Watercourses and International Lakes. 232 This convention, ratified by European countries and the Russian Federation, 233 encourages monitoring, research, cooperative interactions, including exchange of information and mutual assistance, institutional arrangements, and public access to information. 234 With the ultimate goal of sustainable development, participating countries "manage current environmental resources in a manner that satisfies current demand without compromising the needs of future generations." 235 Although the rules and guidance generated from nongovernmental agencies are important steps in the recognition of groundwater resources, a question is raised regarding their binding nature. 236 Because the ILA is a nongovernmental organization that requires no public participation created by it are not considered binding international law. 237 The ILC's guidance is slightly more binding because it is made up of member states. 238 The 1997 Articles will become binding on those states who choose to sign and ratify the Convention, but no state is required to sign. 239 It is possible that even states that do not sign the Convention will be bound "if it represents customary international law." 240 Regardless of whether the ILA or the ILC rules are binding, the seemingly universal ideas of scholars that have continued to appear, including equitable resource use, cooperation, and the broad definition of a water drainage system, should be included in any future international groundwater policy. 241 
Examples of Existing Groundwater Agreements and Treaties
Once the possible issues that should be considered are understood, it is useful to examine how they have been applied by past water treaties.
242
Although international groundwater agreements are rare, a few agreements and proposals serve as a helpful basis for understanding important factors for a successful policy. 243 Existing or model agreements place ideas into a workable structure that can be used by other countries. 244 In addition, their weaknesses can be avoided, allowing for policy evolution. 
a. Franco-Swiss Genevese Aquifer Agreement
One of the most successful examples of shared groundwater policy is the agreement between France and Switzerland regarding the Lake Geneva Basin groundwater. 246 This 1978 agreement was formed in response to a water shortage caused by the over-pumping of the nineteen kilometer aquifer. 247 The countries were forced to consider solutions when extraction exceeded natural recharge.
248
Proposed alternatives included reducing withdrawals by supplementing the groundwater supply from other sources and enhancing 250 The result was one of the oldest and most successful groundwater treaties.
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One important aspect of this agreement is that it was formed as a "regional arrangement between the competent local authorities."
252 Another important feature is the creation of a six-member commission composed of three members appointed by each participating country. 253 At least two of the three appointees must be water specialists. 254 The purely consultative commission meets twice yearly, alternating meeting locations between Switzerland and France. 255 The commission has the manifold task of providing technical expertise, creating an annual plan for aquifer use, and proposing groundwater protection measures. 256 All decisions are recorded and presented to the reining authority at each respective country. 257 Water extraction and recharge are also monitored and metered by the local authorities.
258 Future annual water needs are determined by users submitting their pumping requirements to their commissions, who are then given extraction permits.
259
Operation and maintenance costs are shared by the two countries. 260 This accord provides guidance for future treaties by presenting an example of a workable agreement. 
b. Bellagio Draft Treaty
The Bellagio Draft Treaty is a model agreement inspired by the water situation along the Mexico-United States border and can be used by countries seeking to create international water policy.
262 "The overriding goal of the draft treaty is to achieve joint, optimum utilization of the available waters, facilitated by procedures for avoidance or resolution of differences over shared The Bellagio Draft Treaty contains twenty articles with guidance for a cooperative agreement of a shared groundwater resource. 264 Similar to the concepts laid forth by the Convention on the Non-Navigational Uses of International Watercourses and the Helsinki Rules, the Bellagio Draft Treaty is based on the theory of reasonable and equitable use to achieve optimum utilization.
265 To achieve this, the treaty contains guidance for water quality protection, preparation of management plans, a drought management plan, and dispute resolution. 266 Perhaps most helpful to the management of such an agreement, the draft treaty details requirements for a commission to monitor the aquifer. 267 Similar to the existing Franco-Swiss agreement, the commission would create and maintain a detailed database with hydrologic parameters, aquifer level, and water quality. 268 In addition to aquifer management, tasks of the commission include budget preparation, declaring transboundary groundwater conservation areas, drought alerts, and plan implementation. 269 The draft treaty, adopted at the Sixth Congress of the International Water Resources Association in Ottawa in 1988, creates useful guidelines for some important factors in the formation of international agreements. 270 
III. EXAMINING THE WATER SITUATION ALONG THE U.S.-MEXICO BORDER
Although water conflicts exist all over the world, the threat of a water crisis is particularly high along the U.S.-Mexico border because of the arid climate and increasing population. 271 Population estimates of border counties are as high as twelve million residents. 272 Predictions of population growth estimate that this will double by 2020. 273 The United States and Mexico share at least eighteen groundwater sources. 274 275 Of these, none are governed by an official binational agreement. 276 Many of these aquifers have the added complication of being shared by more than one state, as well as by both nations. 277 Water concerns have become particularly confusing as water needs along the border increase. 278 Better technology enhances understanding and increases a city's ability to create effective change based on increased understanding.
279
In addition to technical difficulties, several other barriers to negotiations between the United States and Mexico are evident. 280 These barriers include an excess of governmental agencies, cultural differences, language barriers, and "dramatically different forms of government and notions of politics." 281 These differences aside, the shared use of rivers, aquifers, and watersheds, as well as increased trade and the practical dissolution of the border between the two countries, compel communication and understanding for any water agreements.
282
A. El Paso and Ciudad Juarez: A Case Study
The scarcity of available water along the border can be seen in many locations, but perhaps the best example is El Paso and Ciudad Juarez. 283 The combination of the arid climate and rapidly increasing population creates serious future water concerns. 284 Together, the two cities accommodate two million residents, a number which increased sixty-three percent in Ciudad Juarez and thirty-four percent in El Paso between 1980 and 1994 and continues to grow. 285 Population growth upstream creates an additional demand on surface water and decreases the quantity available for El Paso. Evaluating water issues faced by these two cities and their solutions provide important information for future groundwater issues faced in other locations along the border.
290
El Paso and Juarez share the Rio Grande River, the Hueco Bolson aquifer, and the Mesilla Bolson aquifer for their water needs. 291 In the past, the Rio Grande River and shallow wells have been the primary source of water.
292 As local population has grown, so has the dependence on groundwater. 293 Although the two cities account for eighty percent of the groundwater usage, local farms and military installations also mine the resource. 294 In general, the United States is able to fulfill all its water needs while the majority of citizens of the Mexican colonias often do not meet their daily needs.
295
The primary source of groundwater is the Hueco Bolson aquifer, which is being depleted by both El Paso and Ciudad Juarez. 296 Increased dependence on groundwater by both sides of the border creates the potential for conflict because the only legal framework for water allocation involves surface water. 297 No existing agreement for groundwater is in effect.
298
Several measures have been put into place on both sides of the border to prolong a water crisis. 299 One way El Paso is attempting to create sustainability is to reduce usage and reroute irrigation water and use it for municipal purposes.
300 El Paso has also increased its dependence on surface water by piping water from Elephant Butte Dam. 301 In September 2002, El Paso improved its ability to treat Rio Grande water by expanding a water treatment facility, increasing treatment capacity from forty to sixty million gallons per day. Increased usage of surface water, particularly the Rio Grande, creates only a temporary fix and can generate greater long-term problems. 303 The Rio Grande is a losing stream, meaning that the groundwater is recharged in part by stream flow. 304 A greater reliance on surface water can decrease the water available in the aquifer. 305 Excessive pumping can increase its salinity, making the water less potable.
306
On the other side of the border, Juarez plans to use some of its annual Rio Bravo allocation of 60,000 acre-feet for municipal purposes to alleviate the burden on the Rio Grande. 307 One of Juarez's biggest challenges is the infrastructure of the utility system. 308 Many of the systems are broken down and little policy support is found. 309 Up to thirty percent of Juarez's water usage is lost through broken pipes and never reaches its inhabitants.
310
Although no law governing the groundwater shared by these two cities has been created, efforts are being made to work together for sustainability. 311 Joint projects have been useful in understanding each city's dependence on water sources and the development of usage plans.
312 City governments' planning efforts have been assisted by the IBWC.
313
B. International Boundary and Water Commission
The IBWC is the governing agency relied upon by both Mexico and the United States to monitor international boundary water and settle disputes of its use along the 2,000 mile United States-Mexico border. 314 Although this agency has been functioning for over one hundred years, it received little attention until recently when water issues became a growing concern.
315
The IBWC has a broad range of dispute resolution responsibilities including "domestic, municipal, agricultural, and industrial water supplies; . . . fish and wildlife and recreation; . . . floods and drought; . . . pollution; and . . . land use and environmental relationships." Commission only oversaw surface water use, it has the potential to monitor groundwater issues for shared aquifers.
317
Treaty enforcement is also a responsibility of the IBWC. 318 The United States has frequently violated treaty provisions regarding dispute resolutions creating a viewed attitude of moral superiority. 319 Mexico has also had problems meeting its water obligations as defined by the 1944 treaty.
320
On a regional level, the formation of consejos de cuencas is another method of water resource planning. 321 These regional watershed councils have been used by government agencies in border locations to create a local approach to a problem. 322 The 1944 Water Treaty gave the IBWC the lead role and "a virtual monopoly on agreements dealing with transboundary water management."
323 Therefore, these groups would create a plan and then work with the agency for its implementation. 324 Although the IBWC has not yet created a groundwater agreement, recent working groups and policy discussions indicate that the future of the IBWC will include groundwater.
325
C. Existing Water Agreements Along the U.S.-Mexico Border
Although no formal groundwater accords between the United States and Mexico have been created, several important agreements pertaining to surface water and environmental concerns are in place. 326 These should be understood because of the effect they may have on groundwater. 327 agreements can also form a basis on which future groundwater agreements can be created.
328
Two types of agreements can be created: formal and informal. 329 Formal agreements consist of treaties or memorandas of agreement between two nations. 330 These often create agencies such as the IBWC to assist in enforcement and conflict resolution. 331 Informal accords involve meetings of regional officials and nonbinding agreements. 332 Both types are important elements of a cooperative effort to share a resource equitably. 
Minute 242
The closest approximation to an existing groundwater agreement along the U.S.-Mexico border is Minute 242. 334 Minute 242 was signed in 1973 in an effort to recognize the need for a groundwater agreement between the United States and Mexico. 335 Clause six requires the United States and Mexico to consult with each other "prior to undertaking any new development of either the surface or the groundwater resources, or undertaking substantial modifications of present developments, in its own territory in the border area that might adversely affect the other country." 336 The agreement also limits groundwater pumping until a comprehensive agreement is created. 337 Minute 242 was an important step in the creation of further regulation, but little advancement has been made since its inception. 
La Paz Agreement
The 1983 Border Environment Cooperation, or "La Paz" Agreement, is an important example of a bilateral agreement creating an ongoing dialogue. environmental topics including water. 340 Although the agreement did not specifically mention groundwater, it has been applied to groundwater in some cases. 341 The agreement has given rise to several plans and working groups to protect the environment along the border. 342 The La Paz agreement is a good example of what can be accomplished through cooperation. 
North American Free Trade Agreement Side Accord
A thorough discussion of water issues between the United States and Mexico must include NAFTA. 344 The trade increase generated by NAFTA reduces the divisibility power of the border and increases water consumption and potential pollution.
345 NAFTA is also important in a water context because of the Environmental Side Agreement.
346
Until 1995, the United States and Mexico operated according to the Integrated Environmental Border Plan (IEBP), which expressed a joint commitment to protect and improve the environmental quality of the borderlands. 347 After January 1995, environmental issues have been addressed by the NAFTA Environmental Side Accord.
348
The Side Accord was created in an effort to achieve sustainable development. 349 Although the agreement is an important recognition of the interrelated nature of trade and the environment, it does not create any new environmental laws. 350 It allows for enforcement "against a NAFTA membernation only if it shows a 'persistent pattern' of failure to enforce its own environmental laws."
351 Several agencies have formed in response to NAFTA to facilitate dialogues on issues including environmental and water concerns.
352
Although this addition to NAFTA was originally considered a success by environmentalists, further review has shown that other provisions of NAFTA may undermine potential environmental protection. 353 
State Groundwater Law a. Texas
Texas groundwater law is dictated by the "right of capture" 362 and is closely tied to the notions of property ownership. 363 Under this doctrine, the person who owns the land above the water has unlimited rights to the groundwater below. 364 Texas courts have upheld this right even in situations when excess pumping by one landowner causes harm to a neighbor's land. 365 The capture doctrine has been slightly modified by the state of Texas.
366
Under common law, pumping that occurs with malice or wanton waste is prohibited. 367 an underground river, allowing it to be more regulated under a riparian rights doctrine than it would have been as groundwater.
368
Perhaps the most significant and controversial modification of the rule of capture was the strengthening and expansion of groundwater conservation districts by 1997's Senate Bill 1 and Senate Bill 2 in 2001. 369 These localized districts provide for groundwater management by preventing waste, performing research, and protecting the aquifer. 370 Conservation districts can be formed by special legislature, petitions by property owners, or by the Texas Commission of Environmental Quality. 371 The regulatory and oversight powers of these districts have been interpreted as an amendment to the absolute right to water.
372
The right of capture has been widely criticized because it lacks any regulatory authority and does little to protect a limited resource. 373 One of the major criticisms is the refusal of Texas courts to recognize the connection between surface water and groundwater. 374 This allows upstream groundwater users to affect the downstream riparian users. 375 
b. New Mexico
In New Mexico, groundwater is considered property of the state and is allocated to users by prior appropriation. 376 Prior appropriation is a permit system based on a person's previous and beneficial use of groundwater.
377
"Typically, a groundwater appropriator is protected to a 'reasonable pumping level,' not necessarily the historical level . . . ." 378 The appropriation system uses criteria such as seniority of existing users and reasonableness to issue permits. 379 joint development arrangements create an authority to facilitate the agreement. 436 Many of these agreements also present useful alternatives for approaching differing national laws and customs, profit sharing, and dispute resolution to realize a common goal. 437 A distinction needs to be made between joint development and joint use. 438 Development is used in the petroleum context because the resource is accessed until ultimately emptied. 439 In contrast, negotiations regarding water are usually initiated to determine its use over time. 440 Unlike oil and gas reserves, most aquifers are renewable and are difficult to delineate, making the terms of a use agreement different. 441 Although differences between water and other resources bar the direct application of oil and gas agreements to water, their similar roots in property law create a useful starting point for policy. 442 
B. International Environmental Law
International environmental law is another possible source of future groundwater policy. 443 This twentieth century emerging doctrine was created in response to environmental degradation. 444 Issues such as political sovereignty and culture create a beneficial tool for international treaties in other arenas. 445 Additionally, the United Nations recommendation to apply other international law in the absence of a water agreement makes familiarity valuable. 446 Fear of groundwater pollution motivates accord creation to protect transboundary water sources. 447 Past treaties focus on maintaining water quality of surface water and protecting flow quantity. 448 aquifers have been indirectly protected by these regulations. 449 More recent treaties contain specific provisions to protect groundwater. 450 Once the interrelated nature of surface and groundwater was recognized, the focus of treaties began to shift. 451 Current agreements often regulate surface water quality to the detriment of groundwater.
452
Surface water quality regulations often increase the probability of waste being placed on the ground, which can percolate down and contaminate groundwater sources. 453 A few modern agreements were specifically created to protect groundwater. 454 These can be helpful to wateruse accords by setting a framework and opening a dialog between two states regarding shared resources. 455 Future water allocation policy needs to mention groundwater specifically and encompass an entire aquifer system to be effective. 456 As seen in oil and gas joint development agreements, environmental agreements often create commissions for management. 457 Duties of the commission vary depending on the terms of the treaty. 458 Policy characteristics such as the concepts of international responsibility, cooperation, and enforcement are also useful to water policy authors. 459 For example, international law principles, such as the idea that one nation should not harm another, have been applied in the environmental context and should be used in water policy. 460 The key difference between water and environmental law is water law's roots in property law. 461 A direct application of environmental law would require a change of perspective. 462 Water needs to be viewed as more than an economic resource. 463 This is an appropriate change in thinking for a number of reasons. 464 First, water's life-sustaining function sets it apart from a mere international context. 508 Although the U.S. Constitution cannot be legally enforced outside the country, the philosophy behind the decision can be incorporated into negotiations. 509 According to the Commerce Clause, geographic prohibitions of an article affecting commerce within the United States are generally unconstitutional. 510 Members of neighboring states have rights to those products and their flow across borders should not be inhibited.
511
The border's purpose as a barrier between the United States and Mexico has become increasingly ineffectual as a joint economy evolves. 512 The NAFTA opened borders for products as well as a work force, moving away from a state-centric approach towards a market economy. 513 If water is considered a product of commerce, it would follow that NAFTA's freedom of motion principles would extend to it. 514 Whether water is considered an economic resource or a basic human right, the collective-action problem requires cooperation among parties for allocation. 515 Unfortunately, cooperation in past agreements has been used to widen the power gap, not maximize the resource. 516 Because water is needed for survival, agreements should attempt to satisfy all participants' long-term needs. 517 "Cooperation in the utilization of water resources should be recognized as a long-term effort based on collective action for an indefinite time period, rather than as a discrete transaction . . . ." 518 Although cooperation is not required by international law, practice has shown its benefits.
519
A useful starting point for cooperation is the international law principle to avoid causing harm to another state. 520 In the context of water, this could occur by exploitation or pollution of a shared resource. 521 The principle of "avoiding harm" has been echoed by many international treaties and is clearly enunciated in many UN resolutions, ILA rules, and ILC recommendations. 523 Notice of water removal by one state allows the other state to object if harm will be caused, causing the water to be used equitably.
524
Equitable Utilization
Equitable utilization is based on two states individually developing a shared resource on their respective side of the border without causing appreciable harm to the other. 525 At present, water allocations along the United States border are far from equitable. 526 Many Mexican colonias can barely meet their water needs, while United States residents have an abundant supply.
527 To achieve long-term sustainability, efforts must be made to create a better balance between use and need. 528 The reasonable and equitable use model is evidenced in most international resource treaties and is the cornerstone of most groundwater law recommendations. 529 Equitable utilization is the sole purpose of the Helsinki Rules' factors. 530 The flexibility intrinsic in this doctrine contributes to its effectiveness. 531 Extremes such as territorial sovereignty and absolute liability yield to a standard of reasonableness. 532 Although some critics believe the undefined concept is too vague, with proper institutional enforcement, the balance between structure and elasticity is necessary for a working agreement.
533
Equitable does not necessarily mean equal. 534 One solution would be to allow a state access only to the quantity of water directly beneath it, but this may not be the best solution depending on other surrounding circumstances. 535 Consideration of many factors seeks to create a balance between the states. 536 The total benefits and detriments to a state are weighed to determine allocation quantities. 537 Utilization is based on the individual needs of an area. 538 This
In contrast, water issues in El Paso and Ciudad Juarez exclusively spring from insufficient water quantity aggravated by rapidly increasing population on both sides of the border. 569 The shared Hueco Bolson aquifer is more hydrologically isolated than the San Pedro Basin aquifers. 570 Although some interrelatedness has been found between the aquifer and the Rio Grande River, current concerns have not resulted from this relationship but rather from overexploitation of the aquifer. 571 Negotiations between the two cities focused on water allocation and alternative water sources. 572 The substantial differences between these geographically proximate aquifers reinforce the notion that regional agreements are the most effective approach to international water agreements. 573 Regional agreements are also "conducive to recognition of similar needs and methods in the relations between and among States." 574 A regional approach can have weaknesses. 575 Perhaps the largest of these is enforcement. 576 Is there a method to enforce an agreement between two municipalities? Processes must be put into place to preserve the agreement's integrity and sustainability, or its objective can be easily undermined. 
Enforcement
The United States Constitution provides little guidance regarding treaty formation and enforcement. 578 The President "shall have the Power, by and with the Advice and Consent of the Senate, to make Treaties, provided two thirds of the Senators present concur." 579 The Cases and Controversies Clause extends judicial power to treaties, but although the Supremacy Clause further limits treaties, it does not define them. 580 The Compacts Clause prohibits states from creating treaties with other nations but does allow compacts or agreements to be made with the consent of Congress. 581 enforcement of groundwater agreements on the United States-Mexico border. 598 Threats of severe water shortages, seventeen shared transboundary aquifers, and the necessity of water, coupled with existing institutional support, overwhelm any grounds to delay action. 599 
V. CONCLUSION
In many regions of the world, water is running out. 600 As communities search for alternative drinking water sources, increasing numbers are turning to groundwater to meet their growing needs. 601 As dependence on groundwater escalates, so do the opportunities for conflict.
602 This is especially true in situations where more than one state can claim ownership of the resource. 603 The United States and Mexico share several aquifers underneath their common border. 604 Although treaties are in place between the two countries to allocate surface water, no policy exists to distribute shared subsurface water resources. 605 To achieve long term sustainability, agreements must be promptly created to equitably allocate water among parties. 606 Groundwater agreements can derive successful methods from other types of law and scholarly disciplines, but its unique characteristics require agreements be customized for regional issues including geology, custom, and needs. 607 Other factors, including cooperation and the relationship between surface water and groundwater, need to be included in all future accords. 608 The invisibility of aquifers makes its disappearance difficult to imagine, but the threat is real. 609 " 'The challenge ahead is for us to transcend the selfinterests of our respective nation-states so as to embrace a broader self-interest -the survival of the human species in a threatened world.' " 610 by Amy Hardberger
